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^   Radio  transmitter-receiver  system  for  increasing  or  decreasing  communication  channels. 

@  The  radio  transmitter-receiver  system  for  in- 
creasing  or  decreasing  communication  channels 
comprises  radio  transmitter-receivers  (11,  11  A,  12, 
12A,  .13,  13A)  each  including  a  separated  intermedi- 
ate  frequency  portion  for  modulation  and  demodula- 
tion  and  a  separated  microwave  portion  and  having  a 
multiplexer  (78)  and  a  divider  (90)  therebetween. 
Local  oscillators  (75)  in  the  intermediate  frequency 
portion  have  a  variable  frequency  function  and  the 
operating  frequency  of  the  intermediate  frequency 
portion  can  be  easily  changed.  The  intermediate 
frequency  portions  are  connected  to  the  microwave 
portions  through  the  multiplexer  (78)  or  the  divider 
(90)  and  the  frequency  of  the  microwave  to  be 
communicated  is  easily  changed.  Thus,  an  increase 

Nor  decrease  of  the  communication  channels  is  possi- 
^   ble  at  a  low  cost. 
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RADIO  TRANSMITTER-RECEIVER  SYSTEM  FOR  INCREASING  OR  DECREASING  COMMUNICATION  CHAN- 
NELS 

BACKGHOUND-OF  THE  INVENTION 

1  )  Field  of  the  Invention 

The  present  invention  relates  to  a  radio 
transmitter-receiver  system  for  increasing  or  de- 
creasing  communication  channels,  more  particu- 
larly  to  a  radio  transmitter-receiver  system  for  in- 
creasing  or  decreasing  communication  channels  by 
varying  a  frequency  of  an  IF  local  oscillator  in  a 
heterodyne  type  radio  transmitter-receiver  instead 
of  using  a  duplexer  for  an  RF  signal. 

<d)  Description  of  the  Related  Art 

In  a  communication  system  wherein  the  com- 
munication  network  is  constituted  of  lines  provided 
among  many  node  stations,  and  back-up  lines  are 
provided  between  each  station,  for  example,  when 
lines  are  provided  between  stations  A,  B,  C,  and  D, 
if  there  is  a  breakdown  in  the  line  between  stations 
A  and  D,  communication  between  the  stations  A 
and  D  is  established  through  a  line  between  sta- 
tions  A  and  C  and  a  line  between  stations  C  and  D. 
A  different  frequency  is  usually  applied  to  each 
line,  and  each  line  has  a  transmission  capacity  of, 
for  example,  1200  channels  per  one  frequency. 

In  addition,  a  standby  radio  transmitter-receiver 
is  usually  provided,  to  continue  communications  in 
the  event  of  a  malfunction  of  the  working  radio 
transmitter-receiver,  and  thus  a  station  generally 
comprises  both  a  working  and  a  standby  radio 
transmitter-receiver. 

Conventionally,  a  heterodyne  type  transmitter- 
receiver  is  used.  The  transmitter  receives  a 
baseband  input  and  comprises  a  low-pass  filter, 
three  amplifiers,  a  modulator,  an  intermediate  fre- 
quency  oscillator,  a  radio  frequency  oscillator,  two 
mixers,  and  two  band-pass  filters.  An  RF  (radio 
frequency)  output  is  output  from  one  of  the  amplifi- 
3rs.  The  receiver  receives  an  RF  input  and  com- 
prises  a  radio  frequency  oscillator,  an  intermediate 
frequency  oscillator,  two  mixers,  two  band-pass 
filters,  three  amplifiers,  a  demodulator,  and  a  low- 
pass  filter.  A  baseband  output  is  output  from  one  of 
the  amplifiers. 

In  such  a  communication  network,  if  a  line 
failure  occurs,  such  as  a  deterioration  in  transmis- 
sion  characteristics  caused  by  heavy  rain,  an  ob- 
struction  by  microwave  shielding  matter,  damage 
to  an  antenna,  or  the  like,  communication  by  even 
a  normal  radio  transmitter-receiver  becomes  dif- 

ficult  or  impossible.  If  the  channel  capacity  of  the 
back-up  line  is  provided  with  a  sufficient  margin, 
the  failed  line  can  be  by-passed  and  eventually 
replaced.  However,  if  the  margin  is  insufficient,  a 

5  back-up  can  be  provided  for  only  a  short  time,  but 
the  replacement  of  the  failed  line  may  take  a  long 
time,  and  thus  there  is  a  drop  in  capacity  in  the 
intervening  period.  ~~ 

The  present  invention  is  intended  to  solve 
w  these  problems  by  changing  the  constitution  of  the 

radio  transmitter-receiver,  and  thus  make  it  possi- 
ble  to  increase  or  decrease  the  number  of  channels 
in  the  line. 

75  . 
SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
a  radio  transmitter-receiver  system  for  increasing 

20  or  decreasing  communication  channels,  wherein 
the  communication  channels  are  increased  or  de- 
creased  at  a  low  cost  by  changing  the  constitution 
of  the  conventional  radio  transmitter-receiver,  thus 
avoiding  the  necessity  for  providing  a  plurality  of 

25  high  cost  branching  circuits. 
Another  object  of  the  present  invention  is  to 

provide  a  radio  transmitter-receiver  system  for  in- 
creasing  or  decreasing  communication  channels 
wherein,  by  providing  a  multiplexer  and  a  divider  at 

30  an  entrance  and  an  exit  of  the  radio  frequency 
portions,  respectively,  instead  of  using  branching 
circuits,  an  increase  of  a  loss  of  transmission  pow- 
er  and  a  deterioration  of  the  noise  figure  upon 
reception  are  prevented,  and  a  reduction  of  space 

35  occupied  becomes  possible  because  the  number 
of  branching  circuits  used  is  reduced. 

A  further  object  of  the  present  invention  is  to 
provide  a  radio  transmitter-receiver  system  for  in- 
creasing  or  decreasing  communication  channels, 

40  wherein  the  frequency  applied  at  the  lines  can  be 
changed  comparatively  easily  by  changing  a  quartz 
oscillator  or  changing  the  parts  rating  in  a  syn- 
thesizer  type  radio  transmitter-receiver. 

Therefore,  according  to  the  present  invention, 
i5  there  is  provided  a  radio  transmitter-receiver  sys- 

tem  for  increasing  or  decreasing  communication 
channels,  comprising  a  plurality  of  antennas,  a  plu- 
rality  of  transmitter-receivers,  a  plurality  of  IF 
(intermediate  frequency)  multiplexers,  a  plurality  of 

;o  IF  dividers,  and  a  plurality  of  communication  lines 
between  the  antennas.  The  antennas  receive  input 
RF  signals  and  transmit  output  RF  signals.  Each  of 
the  plurality  of  transmitter-receivers  has  an  RF  por- 
tion  and  an  IF  portion.  The  RF  portion  receives  an 
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RF  signal  from  the  antenna  and  supplies  an  RF 
output  to  the  antenna.  An  intermediate  frequency 
from  the  IF  portions  and  a  radio  frequency  from  the 
antennas  at  the  RF  portions  are  converted  to  a 
radio  frequency  to  the  antennas  and  to  an  inter- 
mediate  frequency  to  the  IF  portions,  respectively. 
A  baseband  input  and  an  intermediate  frequency 
from  the  RF  portions  at  the  IF  portions  are  con- 
verted  to  an  intermediate  frequency  to  the  RF 
portions  and  to  a  baseband  output,  respectively. 
The  IF  portion  is  provided  with  local  oscillators 
generating  a  variable  frequency. 

An  IF  multiplexer  and  an  IF  divider  are  located 
between  the  RF  portion  and  the  IF  portion.  The  IF 
multiplexer  receives  outputs  from  a  plurality  of  IF 
portions  and  supplies  an  output  to  the  RF  portion. 
The  IF  divider  receives  an  output  from  the  RF 
portion  and  supplies  outputs  to  a  plurality  of  IF 
portions.  Each^communication  line  between  the  an- 
tennas  is  allotted  a  different  frequency,  to  form  a 
communication  network. 

Other  features  and  advantages  of  the  invention 
will  be  apparent  from  the  following  description 
made  with  reference  to  the  accompanying  draw- 
ings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  schematic  diagram  explaining  a 
radio  transmitter-receiver  system  to  which  the 
present  invention  is  applied; 

Fig.  2  is  a  diagram  explaining  frequencies 
used  in  the  system  of  Fig.  1; 

Fig.  3  is  a  block  diagram  showing  the  con- 
stitution  of  conventional  radio  transmitter-receivers 
in  a  node  station  used  in  the  system  of  Fig.  1  ; 

Fig.  4  is  another  block  diagram  showing  the 
constitution  of  a  conventional  radio  transmitter-re- 
ceiver,  wherein  an  upper  part  is  a  transmitter  por- 
tion  and  a  lower  part  is  a  receiver  portion; 

Fig.  5  is  a  partial  block  diagram  showing 
radio  transmitter-receivers  in  a  node  station  in  a 
radio  transmitter-receiver  system  according  to  an 
embodiment  of  the  present  invention;  and 

Fig.  6  is  a  block  diagram  showing  a  constitu- 
tion  of  the  radio  transmitter-receiver  of  Fig.  5. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Prior  to  the  description  of  a  preferred  embodi- 
ment  of  the  present  invention,  the  related  arts  are 
sxplained  with  reference  to  the  relevant  drawings. 

As  shown  in  Fig.  1  ,  a  radio  transmitter-receiver 
system  comprises,  for  example,  node  stations  A,  B, 
Z,  and  DTand  communication  lines  provided  there- 

between.  Note,  sometimes  the  lines  are  provided 
with  a  frequency  division  system  and  are  allotted 
different  frequencies.  In  Fig.  1  ,  the  line  between  the 
node  stations  A  and  D  is  allotted  the  frequency  f  -j 

5  ,  the  line  between  the  node  stations  A  and  C  is 
allotted  the  frequency  f  a,  ,  the  line  between  the 
node  stations  A  and  B  is  allotted  the  frequency  f  3 
,  and  so  on.  The  transmission  capacity  for  one 
frequency  is,  for  example,  1200  channels.  Further, 

70  sometimes  each  frequency  band  comprises  three 
frequencies,  f^  to  f^  ,  f2.i  to  f2.3  ,  or  the  like,  and 
thus  the  capacity  for  one  frequency  band  becomes 
1200  x  3  channels. 

A  standby  apparatus  is  provided  to  ensure  a 
75  continued  communication  in  the  event  of  a  break- 

down  of  the  working  radio  transmitter-receiver,  and 
therefore,  each  station  comprises  at  least  two  radio 
transmitter-receivers.  In  the  system  shown  in  Fig. 
3,  the  pairs  of  reference  numerals  11  and  11  A,  12 

20  and  1  2A,  and  1  3  and  1  3A  each  represent  one  radio 
transmitter-receiver  apparatus,  respectively.  The  ra- 
dio  transmitter-receiver  11  and  1  1  A  is  allotted  the 
frequency  f^  ,  the  radio  transmitter-receiver  12 
and  12A  is  allotted  the  frequency  U-2  ,  and  the 

25  @  radio  transmitter-receiver  13  and  13A  is  allotted  the 
frequency  fi.3.  Accordingly,  the  node  station  A  is 
provided  with  three  radio  transmitter-receivers  for 
each  of  the  frequency  f  1  ,  the  frequency  f  2.  , 
and  the  frequency  f  3  .  The  above  arrangement  is 

30  also  provided  in  the  node  stations  B,  C,  or  the  like.. 
In  Fig.  3,  both  transmitting  and  receiving  sig- 

nals  pass  through  a  duplexer  201  connected  to  an 
antenna  (ANT).  The  receiving  signals  are  branched 
by  branching  circuits  203  to  pairs  of  working  and 

35  standby  transmitter-receivers  (11,  11  A;  12,  12A;  13, 
13A)  through  RF  dividers  (H)  15,  17,  19,  respec- 
tively.  The  transmitting  signals  from  the  transmitter- 
receivers  11  and  11  A,  12  and  12A,  and  13  and  13A 
are  selected  by  RF  switches  (SW)  14,  16,  18, 

40  respectively.  The  selected  signals  from  the 
transmitter-receivers  11,  11  A;  12,  12A;  and  13,  13A 
are  multiplexed  by  branching  circuits  202  and 
transmitted  to  the  antenna  through  the  duplexer 
201. 

45  As  shown  in  Fig.  4,  these  radio  transmitter- 
receivers  are  heterodyne  type  apparatuses.  In  Fig- 
ure  4,  an  upper  part  shows  a  transmitter  portion 
which  receives  a  baseband  input.  The  baseband 
input  passes  through  a  low-pass  filter  21,  an  am- 

50  plifier  22,  a  modulator  (MOD)  23,  a  mixer  24,  which 
mixes  an  output  from  an  intermediate  frequency 
oscillator  25  and  the  output  of  the  modulator  23,  a 
band-pass  filter  26,  an  amplifier  27,  a  mixer  28, 
which  mixes  an  output  from  a  radio  frequency 

55  oscillator  29  and  the  output  of  the  amplifier  27,  a 
band-pass  filter  30,  and  an  amplifier  31.  The  RF 
output  is  output  from  the  amplifier  31.  Also  in 
Figure  4,  a  lower  part  shows  a  receiver  which 

3 
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receives  an  RF  input.  The  RF  input  passes  through 
a  mixer  41,  which  mixes  the  RF  input  and  an 
output  of  an  RF  oscillator  42,  a  band-pass  filter  43, 
an  amplifier  44,  a  mixer  45,  which  mixes  an  output 
of  an  intermediate  frequency  oscillator  46  and  the 
output  of  the  amplifier  44,  a  band-pass  filter  47,  an 
amplifier  48,  a  demodulator  (DEM)  49,  a  low-pass 
filter  50,  and  an  amplifier  51  .  The  baseband  output 
is  output  from  the  amplifier  51. 

The  constitution  of  a  group  of  radio  transmitter- 
receivers  in  a  radio  transmitter-receiver  system  for 
increasing  or  decreasing  communication  channels 
according  to  an  embodiment  of  the  present  inven- 
tion  is  shown  in  Fig.  5. 

In  this  group  of  radio  transmitter-receiver,  only 
one  frequency  band  is  applied;  the  node  station 
comprises  a  plurality  of  groups  of  radio  transmitter- 
receivers;  and,  the  radio  transmitter-receiver  sys- 
tem  comprises  a  plurality  of  the  node  stations  and 
communication  lines  provided  therebetween. 

Each  group  comprises  an  antenna  61,  a 
duplexer  62,  an  RF  switch  63,  an  RF  divider  64, 
two  radio  transmitter-receivers,  and  an  IF-  portion 
(#n)  69  of  another  transmitter-receiver.  The  two 
radio  transmitter-receivers  are  a  working  apparatus 
(#1)  and  a  standby  apparatus  (#2).  Each 
transmitter-receiver  comprises  an  RF  portion  arid 
an  IF  portion,  and  further,  is  divided  into  a  transmit- 
ter  portion  and  a  receiver  portion. 

The  antenna  61  is  connected  to  a  duplexer.  62, 
for  example,  a  circulator,  and  the  duplexer  62  is 
connected  to  the  RF  switch  (SW)  63  and  the  RF 
divider  (H)  64.  The  RF  portion  (RF   ̂ )  65  of  the 
working  transmitter-receiver  supplies  an  output  to 
the  switch  63  and  receives  a  signal  from  the  divider 
64.  The  RF  portion  (RF  ^  )  66  of  the  standby 
transmitter-receiver  supplies  an  output  to  the 
switch  63  and  receives  a  signal  from  the  divider  64. 

The  transmitter  portion  and  the  receiver  portion 
are  shown  at  the  upper  and  lower  parts  of  Fig.  6, 
respectively.  The  transmitter  portion  comprises  a 
low-pass  filter  71,  an  amplifier  72,  a  modulator 
(MOD)  73,  an  IF  mixer  74,  which  mixes  the  outputs 
of  the  modulator  73  and  an  IF  variable  frequency 
oscillator  75,  a  band-pass  filter  76,  an  amplifier  77, 
an  IF  multiplexer  (H   ̂ )  78,  an  RF  mixer  79,  which 
mixes  the  output  of  the  divider  78  and  an  output  of 
an  RF  local  oscillator  80,  a  band-pass  filter  81,  and 
an  amplifier  82.  A  baseband  input  is  applied  to  the 
low-pass  filter  71  and  passes  through  the  above- 
mentioned  elements  in  the  above  sequence,  and 
an  RF  output  is  output  from  the  amplifier  82. 

The  receiver  portion  comprises  an  RF  mixer 
86,  which  mixes  the  RF  input  and  an  output  from 
an  RF  local  oscillator  87,  a  band-pass  filter  88,  an 
amplifier  89,  an  IF  divider  (H   ̂ )  90,  an  IF  mixer 
91  ,  which  mixes  the  output  of  the  djvider  90  and  an 
output  from  an  IF  variable  frequency  oscillator  92,  a 

band-pass  filter  93,  an  amplifier  94,  a  demodulator 
(DEM)  95,  a  low-pass  filter  96,  and  an  amplifier  97. 
The  RF  input  is  applied  to  the  mixer  86  and  passes 
through"  the  above-mentioned  elements  in  the 

5  above  sequence,  and  a  baseband  output  is  output 
from  the  amplifier  97. 

In  this  embodiment,  as  shown  in  Fig.  6,  a 
multiplexer  (H  -i  )  and  a  divider  (H  j.  )  are  inserted 
at  point  c  and  point  d  of  Fig.  4,  respectively,  and 

70  the  intermediate  frequency  oscillators  25  and  46  of 
Fig.  4  are  replaced  by  the  IF  variable  frequency 
oscillators  75  and  92,  respectively.  In  Fig.  5,  the 
RF  (65)  and  IF  #1  (67)  correspond  to  the 
transmitter-receiver  11,  and  the  RF  z  (66)  and  IF 

75  #2  (68)  correspond  to  the  transmitter-receiver  11  A, 
of  Fig.  3. 

The  transmitter-receivers  12,  12A  and  13,  13A, 
can  be  replaced  with  corresponding  groups  as 
shown  in  Fig.  5.  In  a  node  station  according  to  this 

20  embodiment,  the  above-mentioned  transmitter-re- 
ceivers  are  provided  for  each  of  the  frequencies 
f  1  .  f  z  .  f  3  .  and  the  like.  Each  RF  portion  can 
be  connected  to  three  IF  portions  (#1,  #2,  #n),  as 
shown  in  Fig.  6,  since  the  operating  frequency  at 

25  the  RF  portion  (GHz)  is  much  higher  than  that  of 
the  IF  portion  (MHz)  and  a  bandwidth  of  the  RF 
portion  is  wider  than  that  of  the  IF  portion.  There- 
fore,  the  RF  portion  has  a  plurality  of  channels,  and 
thus  more  than  three  IF.  portions  can  be  connected 

30  .  to  one  RF  portion.  Note,  IF  #n  may  be  included  in 
any  group. 

In  Fig.  6,  the  multiplexer  78  is  supplied  with 
outputs  from  the  IF  portions  #1,  #2,  and  #n,  and 
the  divider  90  supplies  an  output  to  the  IF  portions 

35  #1  ,  #2,  and  #n. 
Two  RF  portions  are  provided  in  Fig.  5,  and  as 

usual,  the  RF  -\  (65)  is  connected  to  the  IF  #1 
(67)  and  the  RF  z  (66)  is  connected  to  the  IF  #2 
(68)  .  There  is  no  RF  portion  corresponding  to  the 

40  IF  #n  (69).  The  band  limitation  of  each  channel  is 
usually  carried  out  in  the  IF  band  or  the  baseband. 

As  the  above-mentioned  radio  transmitter-re- 
ceivers  are  provided  in  each  node  station,  if  a 
communication  line  failure  occurs,  the  following 

45  countermeasures  can  be  taken.  For  example,  if 
there  is  a  failure  of  the  communication  line  be- 
tween  stations  A  and  D,  the  transmission  frequency 
f  -j  in  the  A  station  (f-M  to  .̂3  hereinafter)  is 
changed  to  the  frequencies  f  2.  and  f  3  •  This 

50  change  is  made  by  changing  the  frequency  of  the 
IF  variable  frequency  oscillator  in  the  IF  portion. 
The  frequency-changed  signal  is  then  applied  to 
the  communication  lines  between  the  stations  A 
and  C  and  between  the  stations  A  and  B,  by 

55  connecting  the  IF  #n  (69)  to  the  RF   ̂ (65).  In  the 
above  description,  the  IF  #n  (69)  is  a  working  IF 
portion  in  a  group  using  the  frequency  f  -j  before 
the  failure,  and  the  RF   ̂ (65)  belongs  to  a  group 

4 
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uaiuy  me  irequency  t  2.  or  t  j  .  1  ne  It-  #n  (bit) 
may  be  connected  to  the  RF  x  (66).  In  this  exam- 
ple,  the  IF  #1  (67)  is  the  working  apparatus  and  the* 
IF  #2  (68)  is  the  standby  apparatus,  i.e.,  the  RF-j 
(65)  is  in  an  operational  state  and  the  RF  ^  (66)  is 
in  a  non-operational  state,  and  thus  the  IF  #n  (69) 
is  connected  to  the  RF  (65).  The  IF  #n  (69)  is 
utilized  only  for  the  operational  apparatus,  and  not 
used  for  the  standby  apparatus.  At  station  D,  the 
frequency  f  -j  of  the  radio  transmitter-receivers  is 
changed  to  the  frequencies  f  4.  and  f  5  ,  and  the 
frequency-changed  signals  are  then  applied  to  the 
communication  lines  between  the  stations  D  and  B 
and  between  the  stations  D  and  C.  At  the  stations 
B  and  C,  the  standby  IF  portions  are  brought  to  the 
operational  state  to  deal  with  the  increased  amount 
of  communication  data  from  the  stations  A  and  D. 
As  a  result,  if  there  is  a  failure  in  the  communica- 
tion  line  between  stations  A  and  D,  communication 
between  the  stations  A  and  D  can  be  continued 
3ver  a  long  period  via  the  routes  A  ->  C  -»  D 
and  A  B  ->  D. 

In  another  example,  the  frequency  f  1  on  a 
failed  line  may  be  used  on  a  by-passed  line.  In  this 
axample,  if  the  frequencies  of  the  RF  local  oscilla- 
tors  in  each  group  are  the  same,  the  IF  local 
Dscillator  of  the  IF  #n  does  not  need  to  change  the 
requency  in  the  stations  A  and  D,  but  this  fre- 
quency  change  is  necessary  in  the  stations  B  and 
Z.  If,  in  each  group,  the  frequency  of  the  RF  local 
Dscillator  is  different,  the  frequency  of  the  IF  local 
Dscillator  of  the  IF  #n  must  be  changed  to  obtain 
:he  frequency  f  1  ,  even  in  the  stations  A  and  D. 

In  this  system,  the  frequency  f   ̂ of  the  stan- 
dby  radio  transmitter-receiver  at  a  station  is 
:hanged  to  the  frequency  f   ̂ for  operational  use, 
md  thus  any  sudden  failure  in  communications  can 
3e  overcome. 

In  the  prior  art  shown  in  Fig.  3,  a  system  can 
36  realized  wherein  the  number  of  transmitter-re- 
vivers  is  increased  to  increase  the  number  of 
:ommunication  channels,  and  circulators  are  pro- 
vided  in  an  antenna  circuit,  but  in  this  system  a 
arge  number  of  high  cost  circulators  must  be  pro- 
vided,  and  an  extra  transmitter-receiver  including 
in  IF  portion  and  RF  portion  becomes  necessary. 

Claims 

1.  A  radio  transmitter-receiver  system  for  in- 
Teasing  or  decreasing  communication  channels 
:omprising: 
a  plurality  of  antennas  (61)  for  receiving  input  RF 
iignals  and  for  transmitting  output  RF  signals, 
a  plurality  of  transmitter-receivers  (11,  11  A;  12, 
2A;  13,  13A)  provided  with  RF  portions  and  an  IF 
lortion,  said  RF  portions  receiving  RF  signals  from 

said  antennas  (61)  and  supplying  RF  outputs  to 
said  antennas  (61),  an  intermediate  frequency  from 
said  IF  portions  and  a  radio  frequency  from  said 
antennas  (61)  at  saidRF  portions  being  converted 

5  to  a  radio  frequency  to  said  antennas  (61)  and  to 
an  intermediate  frequency  to  said  IF  portions,  re- 
spectively,  a  baseband  input  and  an  intermediate 
frequency  from  said  RF  portions  at  said  IF  portions 
being  converted  to  an  intermediate  frequency  to 

70  said  RF  portions  and  to  a  baseband  output,  respec- 
tively,  and  said  IF  portions  being  provided  with 
local  oscillators  (75)  generating  variable  frequen- 
cies, 
-IF  multiplexers  (78)  and  IF  dividers  (90)  provided 

75  between  said  RF  portions  and  said  IF  portions,  said 
IF  multiplexers  (78)  receiving  outputs  from  a  plural- 
ity  of  IF  portions  and  supplying  an  output  to  said 
RF  portions,  said  IF  dividers  (90)  receiving  an 
output  of  said  RF  portions  and  supplying  outputs  to 

30  a  plurality  of  IF  portions,  and 
-a  plurality  of  communication  lines,  each  having  a 
different  frequency,  provided  between  said  plurality 
of  antennas  (61)  to  form  a  communication  network. 

2.  The  system  as  set  forth  in  claim  1  ,  wherein 
?5  when  a  communication  line  failure  occurs,  a  fre- 

quency  of  a  local  oscillator  (75)  in  said  IF  portion  of 
an  associated  transmitter-receiver  is  changed,  the 
output  of  said  IF  portion  is  connected  to  said  IF 
multiplexer  (78)  and  said  IF  divider  (90)  belonging 

;o  to  another  communication  line,  and  the  failed  com- 
munication  line  is  by-passed. 

3.  The  system  as  set  forth  in  claim  1  or  2, 
wherein  at  least  one  transmitter-receiver  is  a  stan- 
dby  apparatus. 

is  4.  The  system  as  set  forth  in  claim  1  , 
wherein  each  of  said  RF  portions  and  IF  portions  is 
provided  with  a  transmitter  portion  and  a  receiver 
portion,  a  transmitter  portion  of  each  of  said  RF 
portions  comprises  a  first  RF  oscillator  (80),  a  first 

@0  RF  mixer  (79)  for  mixing  the  outputs  of  said  IF 
multiplexer  (78)  and  the  first  RF  oscillator  (80),  the 
transmitter  portion  of  said  IF  portion  comprises  the 
local  oscillator  (80),  a  modulator  (73)  for  receiving  a 
baseband  input  signal,  and  a  first  IF  mixer  (74)  for 

5  mixing  outputs  of  the  modulator  '(73)  and  the  local 
oscillator  (80),  a  receiver  portion  of  said  RF  portion 
comprises  a  second  RF  oscillator  (87)  and  a  sec- 
ond  RF  mixer  (86)  for  mixing  the  RF  input  and  the 
output  of  the  second  RF  oscillator  (87),  and  a 

0  receiver  portion  of  said  IF  portion  comprises  an- 
other  local  oscillator,  a  second  IF  mixer  (91)  for 
mixing  the  IF  output  from  said  IF  divider  (90)  and 
the  output  of  the  another  local  oscillator,  and  a 
demodulator  (95)  for  receiving  the  output  of  the 

5  second  IF  mixer  (91)  and  for  outputting  the 
baseband  signal  output. 
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5.  The  system  as  set  forth  in  claim  1  , 
wherein  when  a  communication  line  failure  occurs, 
an  output  of  the  associated  one  of  said  IF  portions 
is  connected  to  said  IF  multiplexer  (78)  and  said  IF 
divider  (90)  belonging  to  another  communication  5 
line,  and  the  failed  communication  line  is  by- 
passed  using  the  same  frequency  as  the  failed  line. 
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